Chloride transport in the kidney: lessons from human disease and knockout mice.
Knockout mouse models and human inherited diseases have provided important new insights into the physiologic role of chloride transport by CLC Cl(-) channels and KCC K-Cl co-transporters. ClC-K/barrtin Cl(-) channels are important for renal salt reabsorption and possibly for acid secretion by intercalated cells. The endosomal ClC-5 protein is crucial for proximal tubular endocytosis. Its disruption in mice and patients with Dent's disease leads to hypercalciuria and kidney stones through a pathologic cascade that may be entirely explained by an impairment of endocytosis. KCC4 is important for recycling Cl(-) for the basolateral anion exchanger in intercalated cells, as is evident from the renal tubular acidosis resulting from its knockout. Finally, both KCC3 and KCC4 are crucial for proximal tubular cell volume regulation.